Immunological modulation by lidocaine-epinephrine and prilocaine-felypressin on the functions related to natural immunity in neutrophils and macrophages.
There is accumulating evidence that local anesthetics have immunological properties in addition to their direct anesthetic activity. Because local anesthetics are often used together with blood vessel contraction drugs, such as epinephrine and felypressin in the clinical setting, we have examined possible abilities of both local anesthetic alone including lidocaine, mepivacaine, procaine, prilocaine and tetracaine, and local anesthetics with blood vessel contraction drugs including lidocaine with epinephrine and prilocaine with felypressin on the functions related to natural immunity in neutrophils and macrophages. In contrast, lidocaine, mepivacaine, procaine, prilocaine and tetracaine all inhibited adhesion, chemotaxis, phagocytosis, and the production of superoxide anion and hydrogen peroxide by neutrophils and macrophages. Lidocaine with epinephrine and prilocaine with felypressin were effective in significantly inhibiting adhesion, chemotaxis, phagocytosis, and the production of hydrogen peroxide by neutrophils and macrophages. Interestingly, lidocaine with epinephrine potentiated the production of superoxide anion, whereas prilocaine with felypressine inhibited the production, irrespective of cells. In addition, epinephrine potentiated the production of superoxide anion, whereas epinephrine inhibited the production of hydrogen peroxide as well as lidocaine with epinephrine. This potentiation by epinephrine was not prevented by adrenergic antagonists. Furthermore, superoxide dismutase potentiated the production of hydrogen peroxide, which was in part prevented by epinephrine. These results suggest that local anesthetics may inhibit the functions related to natural immunity in neutrophils and macrophages. In addition, lidocaine with epinephrine evidently differs from prilocaine with felypressine regarding the molecular mechanisms underlying the modulation of superoxide anion production by neutrophils and macrophages.